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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted in well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in its 
lower portion. Three rolling members are mounted with supporting units 8, 9 in recesses 6, 7 of 
body wall 1. Supporting units 8 of two rolling members are mounted in the above mentioned recesses 
stationary; supporting unit 9 of rolling member 12 is mounted with possibility of radial extension 
out of recess 7. Movable supporting unit is In the form of two eccentric one relative to another 
cylinders 13, 14. Cylinder 13 with larger diameter is sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 d. 4 dwg 
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(54) BAJlbUOBKA JJJIH PA3B AJ1 blJOBH B AHKH YCTPOfiCTB M3 nPOMUlbHUX TPYB 
(57) Abstract 

Mcnanb30BaHne: jvih pa3Bamj^0B«BaHi«i ycrpoHCTB hg npo$H7ibHbix Tpy6 (nepeKpbiBaTenew, noABecoK 
xboctobmkob, <J )HJlfaT P OB M T.fl.) t ycraHaBJiHBaeMBix b cKBaj&iiHe. Cyno^ocTb M3o6pexeHnH: BanmpBKa 
cojjepKHT Kopnyc (K) 1 c i;eHTpartbHbiM RaHanoM 4, o lutrancfi nacTH Koroporo ycraHOBJieH nrrynep 5. B 
creHKe K Bbmannenbi yrvryOJienHH 6 h 7, b KOTOpbix c noMomwo onop 8 h 9 ycTaHOBjicHbi Tpn Bajrwryromux 
ajieMeirra (B3). npmeM onopbi 8 abvx B3 ycTaHOBJieHbi b yrjiy6jieHMHX 6 K HenojjBWKHO, a onopa 9 B3 12 - c 
B03Mo?KHocTbio pa^Majibnono Bbi^muKCHJW M3 yrvrydneHKH 7. no^BHJ&HaH onopa BwnoraieHa b HH?;e ^eyx 
3&co;eHTpK^Hbuc oTHocwTenbHO fflpyr ppyra. munmRpoB (II) 13 h 14. npiraeM U 13 c (xuibtnifM jnsaMeTpoM 
ynnoTHen oroocirrejibHo ctchkm Kopnyca 1, a II 14 c mchmuhm jn^aMerpoM BbicrynacT b ueHTpanbHfarii 
KaHan 4 K h hmcct Kananbi, coo6n^aioiutte ueHTpanbUbrii aaHaji 4 c ria^aBJiiraecKOH KaMepoa 18, 
oOpasoeaHHOft creHKaMH yrviyOJieHHH 7 h TopqpBWMw noBepxHOCTHMM U 13 w 14 no^BHJKHOft onopbi 9. TaKoe 
KOHCTpyKTKBHoe BbDnonHCHMe BajrbnpBKH o6ecne*craaeT n;em> - noBbnncnue KaMecrsa n na^emnocru 
ycraHOBKXf ycrpoftcTB ro npo$nnbHbrx Tpy6, a TaKJKe noBbimemie paoorocnocodHocrw caMofi BajibupBKM h 
BO3M07KHocTb pacnnfpeHHH flwanaooiia paoonero jjHaiaerpa. 1 3. n. $-jibi. 4 vm. 



Description (Onrcaniie n3o6pereHHfi]: 



M3o6peT€HMe othochtch k o6jibcth 6ypeiMH h KamrrajibHoiX) peMOirra ne^rrHHbix h ra30Bbtx CKBajKHH m 
npe^HasHa^eHo, b MacTHocnf, jxnn p aaean l*uo via EiamiH ycTpoiicTB to npo<J>wihHWX Tpy6, ycraHaantMBaeMbix 
b CKBaHurae npn raojunnra 30H ocjiotkhghhh, B03HMKajoTHKX b nponecce oypeHHH CKBajKHH h npn 
booct ano BJieHMH pepMenwHocTH oocannbix KOJIOHH. 

M3BecTHa BaribnoBKa jyra pa3Ba/ibi^0Bb(BaHKiH ycTpoucTB to npo$unbHbix Tpy6, coAepaaman Kopnyc. 
npncnoco6neHHbift jxnn coc^mhchhh c kojiohhoh 6ypwibHbix Tpy6, c mcHrpajibKbiM xaHanoM m 
yrvry^CHKHMH b ctchkc, b Koropbix ycraHOBncHbi c noMomhio onop Tpn BanbuyioinHx aJicMeirra. 

H^ocraTKOM aroro ycrpOMCTBa hbjlhctch to, hto Banbuyioiinie aneMeHTbi npa pa3BanbnpBbiBaiiiai rpy6bi 
noA AcftcxBueM ynpyroro aneMeHra tioctohhho HaxoAHTCtt b oahom nonomeroni. noaroMy npH 
Heo6xD^HMOCTH cHioHTb paflnajifeHbie Harpy3KH na npo<j>jinbHbcft nepexpbiBarejib npn ero ycraHOBKe b 
CKBajKKHe, HanpHMep. npn peMonre noBpew^eHKW ofScannoii kojiohhw b a^e me/ieBofi nep<J>opaujiM, flaimaH 
BanbupBxa HenpHMeHMMa, nocKOJibKy H3-3a Heso3Mo jk hocth ciomchhh panifanbHOH Harpy3KM Ha oocaAHyio 
KOJioHHy npoHcxonirr ee AanbHeftniee pa3pymeHMe. 

3a^aMeA M3o6peTCHMH hbjihctch noBbniietme Kawecrea h Ha^ejKHOCTM ycraHOHKM yerpoiicTBa to 
npo4>HnbHbix rpy6, y craH anjiKBaeMbix b cKBawme npw h30jihuwm 3oh ocjioxhchhh, B03HMKaK>nnix b 
nponecce 6ypem«T cKBaxHH, h npn BOOcraHOBneHHH repM enranocTH oocanHbix kojiohh, a Tamae noBbrmeioie 
Ha^eiKHOCTM h pa6oTOcnoco6HOCTM sanbupBKH h ooecneweHHe boomowhocth pacmxcpeHHH ^wana30na 
paticwero AnaMerpa 6e3 TOMeneHHH ^naMCTpa xopnyca ^aHHoro Tnnopa3Mcpa cawoft BajibnpBKH. 

TexHHMecKMM pe3ynbTax AocniraeTCH tcm, wto b BanbUpBxe a/ih pa3BajibUpBbiBaHMH ycTpoftCTB to 
npo$iuibHb(x Tpy6. coAepHtameH Kopnyc. npMcnocodneHHbrii pjin co^akhchmh c kojiohhoh 6ypmibHbix rpytf, c 
i^eHTpajibHbivi KaHaJiOM m yrJiyoneHHHMH b creiiKe, b KOTopbix ycraHOBneHbi c noworqwo onop xpw 
Bajibnyionnix aneMeHra, onopa onHoro Bajibuyiomero aneMeHra ycxaHoaneHa b yrjiy6neHMH Kopnyca c 
B03MOMCHOCTWO pannanbHoro BbiABwmenwH to Hero. PanwanbHo noRemmuan onopa Bbn^BPOEHoro 
Bajibny»mero oneMeHTa mojkct 6birb BbmonneHa b wjip nnyx n^aMeTpanbHo pa3HOBenHKHX dhjimhapob, 
dKcueHTpiraHbix orHocirrenbHO Apyr npyra, npirceM uj/uusnpp onopbi c 6ojibnmxi A*iaMerpoM yimoTHeH 
OTHocHTenbHO Kopnyca h o6pa3ycr co crcHKaMM yrjiy6neHHH rHApaarawecKyK) KaMepy, coo6n;eHHyio c cro 
ueHxpajibHbOM KananoM. 

Ha 4>nr. 1 npeAcxaaneH o6mHif bmr BanbupBKM; Ha 4>wr. 2 pa3pe3 A-A Ha (Jjht. 1; Ha ^wr. 3 pa3pe3 B-B Ha 
4>mt. 1; Ha $ht. 4 oocaAHan KonoHHa c ycxaHOBneHHbtM npo<])H7ibHba4 nepeRpbiBa-reneM c noMombio 
ormcbiBaeMOM BajibnoBKH. 

BanbnpsKa pa3Banbn;oBbn3aHHH ycrpoMCTB to npo^njitHbix xpy6 cofleprorr Kopnyc ] c pe3t6oii 2 A 71 * 1 
npHcoeAHHeimfi ee k kojiohhc 6ypujibHbix Tpy6 3 h ueiiTpajibHbiM RanajioM 4, b maKneA wacrH KOToporo 
ycraHoaneH nrryuep 5. B creiote Kopnyca 1 BbmojmeHbi yrjiyojiemm 6h7,b KOTopbix c noMombio onop 8 h 9 
ycraHOBneHbi Banbuywnme aneMeHTbi 10. 11, 12. ripiraeM onopbi 8 JXByx Banbuyionnix aneMeHTOB 10 h U 
ycraHOBneHbi b yrnyojieHimx 6 HenoABwrnno, a onopa 9 Banbuyiomero aneMCJixa 12 c B03MOJKHOcrbio 
paniffanbHoro BbtABnaeHwn H3 yrny6neHMH 7. noABxuKHan onopa 9 Banbuyion^ero aneMeHra 12 BbmanaeHa b 
BHAe AByx aKcueH-rpwMHbix oTHOCMrenbHoro Apyr npyra u^inaiHnpoB 13 w 14, HMeromnx pa3Hbie nHaMerpbi. 
ripmeM i uuui hap 13 c 6ojibnraM AKaweTpoM yiuiOTHeH OTHocHTenbHO ctchkh Kopnyca 1 c noMombio 
ynnoTHeHMH 15, a uhjimhap 14 c MeHbnmM A MaMeT P° M Bbicxynaer b ueHrpajibHbdf Kan an 4 Kopnyca 1 wepe3 
OTBepcTHe 16, BbmojmeHHoe b creHxe, h HMeer Kanaribi 17, coo6n\aioun4e ueHTpanbHbrit RaHan 4 Kopnyca 1 c 
r^ApaanHHecKOM KaviepoH 18, o6pa30BaHH0ii creHsaMH oTBepcnm 16, yrny6neHMH 7 b KOpnyce 1 h 
TOpueBbiMM noBepxHOCTHMM uwnwHApoB 13 m 14 noABiUKHoff onopbi 9. 

Paoora BanbupBKM noflCHHercn Ha npraaepe booct aHOBnemm repMerHMHOCTH oocanHoii KonoHHbi npn 

06pa30BaHHH B Hew TpeiUKHbl. 

B 3one 19 napymeHMn repMenwHOCTH oocaAHOH KOJionrrbi 20 npen^apnTenbHO ycraHaamiBaioT 
nepeKpbU3arenb 21 to npo$*tribHbix rpy6, nyreM pacumpeHiiH ero ^aaneioieM KiuniocTH. 3areM Ha kojiohhc 
6ypmibHbix rpy6 3 Bnyrpb nepeRpbiBarenn onycKaior BanbupaKy h Bpam,eHHeM, c noAa^eii bhto kojiohhw 
6ypwibHwx rpy6 3, iiaMUHajor paaoanbUpBbiBaTb npo^nnbiuiic Tpy6bi nepeupbiBare/iH 21 c oAHoepeueHHOM 
npoMbiBKoft «HAKOCTbio, 3aKa»oiBacMOH b Tpy6bi boa flaaneHHeM. npw 3T0m, b u^eHTpanbHOM Kanane 4 
Kopnyca 1, 6naroAap« Hanwroio mrynepa 5, A aBneiIMe wmakoctm B03pacraeT m, B03AeMCT8yn Mepe3 
orBepcrwe 16 b creHKe Kopnyca 1 m Kananbi 17 b UMmoiApe 14 iioabiukhom onopbi 9 Ha TopueBbie noeepxnocTH 
UHnuinnpon 13 m 14, nwflnnraeT BanbuyrotnHM aneMeirr 12 M3 yrjiyfinerom 7 Kopnyca a<> ynopa b creHKy 
nepeKpbiBarcnn 21. OAHonpeMeimo neBbiA Blu&IIb<e Banbnyiouaie 3neMenrbi 10 m 11 raKxe yraipaioTCH b 
cTCHKy ncpeKpuBarejiR. ^a^ee, najibuyiomne ajieMeHTbi noA ACHcrBneM cosAaHHou panHanbHOH Harpy3KH, 
npoRarbiBancb no BnyrpeioieH nooepxHccxH npo^nabHbix xpy6, paoBanbuoBbisaior wx m nnoTHO 
npiocarbiBaioT k ctchkc oocaAnow Konoinibi 20. npn nonxoAe R oone 19 HapymeHMH repMerwmocTH o6caAHOH 
KOJiomibi 20 ^anaeime npoMbiBOunoH >kwakoctw cimwaioT a° MMiiMManbHoro. npw RoropoM He npoHCXOAwr 



Bb^ABiuKeHMfi paEiiajifaHO-nojjHW7KHor>o Banbi^nomero aneMefrra 12 ra Ropnyca 1, h pa3BajiuupBt>iBaHHe 
npo$Knt*a*x Tpy6 eeflyr AO o6pa30BaHHH komnMaribiioro A^aMerpa ppyusi CMeaHbftffl iieBtoflBMmm^iMM 
BantiuyiomKMM aaeMeHTaMH 10 u 11 h BbiABurawmnMCH aweMeirroM 12, Korfla oh Haxo#HTCH b nexoflHOM. He 
Bb^BHHyTOM nojio^Kemoi. ripw 3tom pe3b6oBbie coejjioiemm npo<J)MnbHbix Tpy6 nepeKpbiBaTen* 21 Taxme 
pacmiTpHJOTCfl jjo BHyTpeHHero ^HaMerpa npo4>HJibHbix Tpy6, o6paoyeMoro npa hx pa3BanbHpBWBaHMH & 
3one HapymeMHH v mto crooKaer flo MMHHManbHofl Bejunombi ^aHnenMe Ha creitKy o6ca^HOM kojiohhw 20 b 
30H€ 19 HapymemtH ec repMerwMHOCTH. 

riocjie npoxoxAeHHH 30Hbi 19 HapymeHHH repMerouHocTH . r»e onacHOCTb pa3pymeHHH o6cajjHoii KOJiOHHbi 
orcyrcTByeT, BHost. nojjHHMaioT /jaaneHMe npoKfbiBowofl jkh^kocth h pa3BaJibaoBbiBaHHc nepeKpwBaTejiH 
Bc^yT no TexHOJiorwM, onucaHHOft Bbtnie. 

[l0 OKOHMaHHH pa3Ban bUpBblBaHHH KOJIOHHy 6ypmibHb4X Tpy6 3 C BanfaUOHKOH nOflHHMaiOT U3 CKBaJKHHW. 



Claims (4>opMyna n3o6pereiiH5i|: 



1. BanbUpBKa pjw pa3BanHop0t»iBaHHH ycTpOMCTB M3 npotyujuAiiAx Tpy6. conepmaniaa Kopnyc. 
npncnoco6neHHbifl /yi* cocwhhchmh c Ko/ioHHOft 6ypHJibHbtx Tpy6, c uctrrpanbbHWM KananoM m 
yrnyCjieHKHMM b creHKe, b KOTopwx ycTaHoaneHu c nowonnjo onop TpH Bajru^yiomwx aneMeirra, 
or/urn aioojaHCH Tew, uto onopa o^hopo BaJibuyKxaero aneMeirra ycxaHOBJieHa b yrjiyCyicHMH Kopnyca c 
B03i^oxHocTbio pajpiajifeHoro Bbi^BHTseHHH M3 Hero. 

2. Banbi^oBKa no n. 1, otjimm aio manca tcm, hto panManbHo noflBUKHafl onopa BbiRBHXHoro Bajibuyxnnero 
ancMeirra BbmanHena b BH^e nByx niiaMeTpanbHO pa3H0BejiHKHx ujuihhapob. 3KcneHTpirqHbix oTHoenrenbHO 
npyr npyra, npmeM murwHnp onopw c 6ojibinnM flwaMerpoM yrmoTHCH OTnocnTC7ibHo Kopnyca m o6pa3yeT co 
cTCHKaMM yr/iy6neHHH b Kopnyce rHHpaamraecKyio Kawepy, coo6meiniyio c ero ueHTpanbHbra KaHanoM. 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl, 4 dwgs 



Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 11 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 
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Fig. 4 
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